iS                           PRELIMINARY.
.of the sun relatively .to the so-called fixed stars; "but, even if s these elements were accurately known, it could not be said that v had attained any idea of an absolute velocity; for it is only the sun relative motion-among the stars that we can observe; and, in a probability, sun and stars are moving on (it may be with inco ceivable rapidity) relatively to other bodies in space. We must ther fore consider how, from the actual motions of a set "of bodies, v may find their relative motions with regard to. any one of them; or how, having given the relative motions of all but one with. regard '• the latter, and the actual motion of the latter, we may find the actu motions of all. The question is very easily answered. Consid for a moment a number .of passengers walking on the deck of Steamer. Their relative motions with regard to the deck are what v immediately observe, but if Ve' compound with these the velocity the steamer itself we get evidently their actual motion relatively the earth. Again, in order to get the relative motion'of all wi regard to the deck, we eliminate the motion of the steamer alt getherj that is, we alter the velocity'of. each relatively to the ear by compounding with it the actual velocity of the vessel taken a reversed direction.
Hence to find the relative motions of any set of bodies with rcga; to one of their number, imagine, impressed upon each in compositu with its own motion, a motion equal' and opposite to the motion that one, which will thus be reduced to rest, while the motions of tl others will remain the' same with regard to it as before.
Thus, to take a very simple example, two trains are running Apposite directions, say north'and south, one with a velocity of iift the other of thirty, miles an hour. The relative velocity of the sucor with regard to the first is to-'be-'found by imagining impressed < both a southward', velocity of fifty miles an hour; the effect of tr. •"being to bring the first to rest, and to g^ive the second a southwa velocity of eighty miles an hour, which, is the 'required relati motion. ^
Or, given one train moving north at the rate of thirty miles ; hour, and another moving west at the rate of forty miles an hoi The motion of the second relatively to the first is at -the rate of fi! jniles an hour, in a south-westerly direction inclined to the due w( direction at. an angle of tan"1!. It is needless-to multiply/su> examples,'as they must occur to every one..
64. Exactly the same remarks apply to relative as compared wi absolute acceleration, as indeed we may ..see at once, since accelei tions are in all cases resolved'and compounded by the same law velocities.
65; The following proposition in relative motion is of considi able importance:—
Any two moving points describe similar paths relatively to ca" other and relatively to any point which' divides in a constant rat L -the line joining them. the (equally calculable) velocity of the earth in its orbit. Thin tresullant again we may compound with the (roughly-known) velocity
